Depending on the surface chemistry of gold nanocrystals of equal metal core size, two morphological types of selforganized block copolymer-particle blends are observed: (1) the segregation of the nanocrystals to the interfacial areas; or (2) the preferential uniform distribution within one of the respective polymer domains. The confinement of the nanocrystals to the narrow interfacial regions of the microstructure in type one blends results in high local particle filling fractions and gives rise to electromagnetic coupling upon light irradiation, accompanied by a pronounced increase in absorbance.
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Figure 1: Bright field transmission electron micrographs of the unstained block copolymer/nanocrystal composite material after microsectioning normal to the layer direction demonstrating particle deposition at the IMDS (PS-PEP/AuSC12H25, type 1) in panel A, and homogeneous selective-layer morphology (PS-PEP/AuSPS, type U) in panel B, respectively. PEP domains appear as brighter regions in the micrograph. The volume-filling fraction of gold for both samples is φ ≅ 0.01. The lower insets in panel A and B depict the respective particle frequencies in 001 direction obtained by particle counting in equally sized area elements of 20 nm width. In panel B, a small amount of tilt of the IMDS with respect to the electron beam direction results in a somewhat smeared appearance of the PS-PEP interface.
